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a b s t r a c t

Objective: This prospective pilot study aims to validate feasibility, efficacy and safeness of the innovative
technique of video endoscopy inguinal lymphadenectomy (VEIL) and compare it to open inguinal lym-
phadenectomy (OIL) in the staging and treatment of vulvar cancer (VC).
Material and methods: All patients affected by VC suitable for bilateral inguinal-femoral lymphadenec-
tomy were prospectively enrolled and submitted to VEIL on one side and OIL contralaterally, sparing the
saphenous vein.
The surgical and post-surgical data were collected. Univariate analysis included chi square analysis or
Fisher's exact test, when appropriate for categorical variables, and the Student t test and ManneWhitney
test when appropriate for continuous variables.
Results: Between October 2014 and June 2015 fifteen patients were valuable for the study. Although
nodal retrieval was comparable for both procedures, operative time was higher after VEIL. No intra-
operative complications were observed in both techniques. Postoperative complications were observed
in 3 and 2 cases for OIL and VEIL respectively. One patient needed reoperation after OIL for wound
necrosis and infection. According to Campisi's stage, lymphedema resulted significantly to be lower after
VEIL (p ¼ 0.024).
Conclusions: Waiting for larger series and longer follow-up data, the VEIL seems to be feasible allowing a
radical removal of inguinal lymph nodes as well as OIL with lower morbidity.
© 2017 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Vulvar carcinoma (VC) is an uncommon cancer that has a
bimodal age distribution and it is seen both in young and older
women with risk factors including human papilloma virus (HPV)
infection, smoking, and vulvar skin disease [1,2]. The surgical
treatment for VC have greatly improved over the last three decades
with more conservative surgery that carries decreased risk
morbidity (e.g. leg lymphedema, disfigurement, sexual dysfunc-
tion). Surgical management of VC must be individualized and
tailored to the extent of disease [3]. The efforts in optimizing care to
the individual patient, have minimizing the physical, psychological
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and sexual morbidity [3e7]. Groin lymphadenectomy is an integral
part of the surgical management of invasive VC, and the evaluation
of nodes still remain the most important prognostic factor [8,9].
However, groin lymphadenectomy can be omitted for early stage
due to the negligible risk of node metastasis. More in depth for
unifocal lesion <4 cm with no clinical or radiological evidence of
node metastasis, the sentinel lymph node biopsy (SNB) is a valid
and safe technique with negligible postoperative morbidity [10,11].
However, for all the other stages, unilateral or bilateral inguino-
femoral lymphadenectomy is mandatory and, despite the care’
improvements, post-operative wound dehiscence, lymphocele,
lymphedema, infections and psychosexual impairment, are still
early and long-term complicated [12]. To reduce the post-operative
morbidity, some authors have described alternative surgical
approach to inguinal lymph node dissection with unclear onco-
logical outcomes. In this context an endoscopic procedure, with a
small incision away from the dissecting area, seems to be a new and
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attracting approach, duplicating the standard procedure with less
morbidity and our group firstly described in the last year the video
endoscopic inguinal lymphadenectomy for VC (VEIL) [13e18].

Here following a pilot study comparing perioperative outcome
between open inguinal lymphadenectomy (OIL) and VEIL in pa-
tients with VC is described.

Materials and methods

The study was approved by the local ethics committee and pa-
tients involved in the study signed a written informed consent to
participate before recruitment. This is a Single-Institutional pilot
study aimed to evaluate the feasibility, complications and efficacy
of video endoscopic inguinal lymphadenectomy (VEIL) comparing
to standard open inguinal lymphadenectomy (OIL) in the staging
and treatment of VC. All patients with VC suitable for bilateral
inguinal-femoral lymphadenectomy were prospectively enrolled
and submitted to VEIL on one pelvic side (Cases) and OIL con-
tralaterally (Controls). Moreover, with the aim to render the surgical
technique as homogeneous as possible, all the VEILs were per-
formed on the left side.

Inclusion criteria were: 1) histological diagnosis of VC; 2) Age
<90 years; 3) patients with VC with or without nodal involvement,
suitable for bilateral inguinal-femoral lymphadenectomy; 4) per-
formance Status �2; 5) written informed consent to participate
before recruitment.

Exclusion criteria were: 1) Bulky nodes fixed to overlying skin;
2) patient submitted to pelvic lymphadenectomy for other gyne-
cological cancer; 3) previous chemotherapy or radiotherapy; 4)
concomitant hematologic or lymphatic disease; 5) patient suitable
for bilateral sentinel lymph node biopsy; 6) cardiovascular, liver,
renal, lung diseases.

We decided to perform the comparison of these two surgical
approaches in the same patient to have identical clinical and body
characteristics and consequently to minimize the influence of non-
treatment factors.

All patients were submitted to ultrasound examination and/or
TC and/or PET/TC as preoperative assessment. In case of bulky
and/or suspicious inguinal-femoral lymph nodes, women were
underwent to fine needle aspiration cytology (FNAC).

Moreover, if preoperative imaging did not report bilateral
inguinal lymph-node metastases, a bilateral groin lymphadenec-
tomy was performed when FNAC showed metastatic disease on
inguinal nodes and/or when it did not fulfill all the criteria to
perform a SNB (i.e. tumor diameter >4 cm, previous vulvar surgery,
multifocal lesion, midline tumor in which the lymphoscintigraphy
didn't identify the sentinel nodes).

Surgical technique

The same surgical team performed all surgical procedures. At
the beginning of the operation, patients received a single shot
antibiotic treatment. All patients underwent standard inguinal
lymph node dissection, sparing the saphenous vein bilaterally.
However, at one side it was performed endoscopic inguinal lym-
phadenectomy as previously published [18], whereas on the other
side a standard inguinal lymphadenectomy surgery (OIL) was per-
formed. In no cases it was performed a sentinel node biopsy.

For the Controls we used the standard technique for inguinal
lymph node dissection [19]. On the other hand, for the Cases the
endoscopic technique was described by Tobias-Machado et al.
[15,20]. In detail the surgeon stood on the outside of operative limb
and the assistant between the patient's legs. We practice the first
12 mm skin incision about 2 cm distal to the apex of femoral tri-
angle. We proceeded with a finger dissection deep to the Scarpa's
fascia. Once enough space was created, we placed a 12 mm port
with a pressure of 10 mmHg. Then two short bladeless trocars were
placed 3 cm outside of boundaries of the femoral triangle,
respectively.

After additional dissection, we proceededwith the development
of the anterior space between the fibro fatty packet containing the
lymph nodes and the subcutaneous fat. The main landmarks of
dissection were medially the adductor longus muscle, laterally the
sartorius muscle, superiorly the inguinal ligament and the inferior
margin was the apex of the femoral triangle.

Saphenous vein along with the femoral vein and artery were
visualized and spared after a care dissection. An exposure of the
sapheno-femoral junction was practiced, as previously described
by Ames, an infero-medial dissection around the femoral vein to
obtain a complete deep inguino-femoral nodes resection [18]. All
the surgical dissection was performed by using ultrasonic dissect-
ing scalpel.

Postoperative care

All clinical, surgical and post-surgical data were recorded in an
electronic database. During the postoperative course the patient
was routinely examined. Criteria for discharging patients were as
follows: no fever, no pelvic inflammation, no lymphedema
(swelling of the lower extremities), and good clinical conditions. All
patients received a daily dose of subcutaneous low-molecular
weight heparin starting from the day after surgery and
continuing at least for 4 weeks postoperatively.

The lower extremity lymphedema (LEL) was described accord-
ing to Yamamoto and Campisi clinical classification [21,22]. The
Yamamoto's index and the conventional Campisi's clinical stages
[22] are both potentially useful in determining the severity of post-
operative lymphedema thus assessing potentially differences be-
tween the two surgical approach [21].

Moreover, according to our protocol, a post-operative ultra-
sound (US) examination was performed beyond 6 weeks after the
surgery by the same physician to evaluate inguinal lymph cyst or
lymphedema at the follow-up.

Statistical analysis

Univariate analysis included chi square analysis or Fisher's exact
test, when appropriate for categorical variables, and the Student t
test and ManneWhitney test when appropriate for continuous
variables. All p values are considered significant if the p
value < 0.05. The SPSS statistical software program (SPSS Inc.,
Chicago, IL) was used.

Results

Between October 2014 and June 2015 fifteen consecutive pa-
tients affected by VC suitable for bilateral inguino-femoral lym-
phadenectomy were enrolled. Patient's characteristic and
histological features are summarized in Table 1, whereas the
surgical-pathological details were showed in Table 2 Median age
was 70.5 years (range, 63e86 years), and median body mass index
(BMI) was 27.3 kg/m2 (range, 22.2e35.1). Intra-operative time was
significantly higher at VEIL with respect to OIL procedure (110 min
vs. 45 min, respectively, p < 0.01), although a time-trend
improvement was observed (Fig. 1).

The median number of lymph nodes removed was 10 (range,
3e17), with no statistically significant differences between the two
“hemigroin”. Eight women (54%) had positive lymph-nodes:
among them four had bilateral metastases, whereas one and
three patients had unilateral metastases detected by VEIL and OIL,



Table 1
Baseline patients'characteristics.

Variable N (%)

All cases 15
Age (range) 70.5 (63e86)
BMI (kg/m2) (range) 27.3 (22.2e35.1)
FIGO stage
IA 5 (33.4)
IIA 2 (13.3)
IIIC 8 (53.3)

Diameter of tumor (mm) (range) 30 (7e60)
Histotype
Squamous 14 (93.3)
Adenocarcinoma 1 (6.7)

Fig. 1. Operative time learning curve.
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respectively (Table 2). No intraoperative complication occurred and
in no case we observed a lymph-nodal rupture during the VEIL.
Moreover, no VEIL procedures have been converted and just one
abdominal pneumoperitoneum due to an inguinal hernia was
observed. More in depth it was resolved at the end of the procedure
using a trans-umbilical Verres needle to remove the CO2 from the
abdomen. The median postoperative hospital stay was 3 days. The
suction drains were removed after 12 (range, 8e18) days for OIL
side, and 7 (range, 5e19) for VEIL side. Post operative complications
were recorded in 3 and in 2 women in the Control and in the Case
group, respectively (Table 3). In particular, in the OIL group, 1 pa-
tient needed reoperation for necrosis of the inguinal scare, which
was treated by debridement and re-suture. No skin-related com-
plications were seen in VEIL group. After 4 weeks, at the US ex-
amination, 4 lymphoceles (13.3%) were detected, two for each
group. For these patients, radiologic percutaneous drainage under
local anesthesia was required together with intravenous antibiotic
therapy. Only one woman (OIL group) delayed the beginning of
adjuvant radiotherapy because of lymphocele. The other patients
were evaluated asymptomatic until to 4 months after surgery. No
significant correlation was found between the size of the lympho-
cele and the incidence of symptoms. The 4 patients with asymp-
tomatic lymphocele were clinically followed-up without any
emerging complications for a median time of 10 months (range,
6e14 months). No cases of thrombosis or pulmonary emboli were
detected. Moreover, we noted a less lymphedema in the VEIL side
with respect to OIL side (Fig. 2) according to both Yamamoto and
Campisi classification methods. However, the difference was sta-
tistically significant only according to Campisi's index (Fig. 2).
Table 2
Surgical-pathological details.

N FIGO stage Diameter
of tumor (mm)

Site of tumor LNa removed
by VEIL (N)

Positive LN
removed by
VEIL (N)

Extr
noda
by s

#1 IIIC 38 Anterior 10 4 1
#2 IIIC 30 Lateral-left 13 5 1
#3 IA 15 Lateral-left 5 0 0
#4 IIIC 25 Lateral-left 10 0 0
#5 IIIC 50 Lateral-right 6 1 1
#6 IA 15 Lateral-right 3 0 0
#7 IIIC 60 Lateral-right 7 0 0
#8 IA 20 Lateral-right 8 0 0
#9 IA 7 Anterior 8 0 0
#10 IIIC 55 Anterior 10 0 0
#11 IIIC 15 Lateral-left 12 3 0
#12 IA 15 Lateral-left 6 0 0
#13 IIA 55 Anterior 11 0 0
#14 IIIC 60 Lateral-right 19 1 1
#15 IIA 60 Multifocal 13 0 0

a LN ¼ lymph nodes; VEIL¼ video endoscopy inguinal lymphadenectomy; OIL ¼ open
Finally, at the present time with a median follow-up of
18 months, no recurrences were observed.

Discussion

Since the introduction in 1940 of the radical vulvectomy and
bilateral inguinal lymphadenectomy through a butterfly incision,
many modifications were made to the operative technique, aiming
at the decrease the complications with no compromising the
oncological outcome [5,19,23,24].

Modern approach of VC implies an individualized approach,
with each patient requiring assessment of the most appropriate
operation for the primary lesion and the regional lymph nodes [25].

To date, most results indicate that a full inguinofemoral lym-
phadenectomy should be considered the gold standard for clinically
negative patients in whom SNB is not needed. But, despite some
technical improvements, a crucial point of this surgery is that
inguinofemoral lymphadenectomy leads to significant morbidity
and to procedure related complications, including lymphedema
and lymphocele (28e39%), wound infection (25e39%) and wound
dehiscence (17e31%) [12,26,27].

As showed in other heterogeneous experiences [15e17, 20,
28e30], the VEIL technique has the aim to duplicate the standard
radical procedurewith less morbidity and this is the first pilot study
acapsular
l spread
ite of VEIL (N)

LN removed
by OIL (N)

OT (VEIL)
(min)

Positive LN
removed by
OIL (N)

Extracapsular
spread by
site of OIL (N)

OT (OIL)
(min)

6 180 1 0 40
12 145 1 0 30
8 140 0 0 30
5 120 1 1 40
8 110 2 1 50
2 120 0 0 20
8 180 1 0 40
10 100 0 0 45
15 110 0 0 40
10 110 3 1 45
7 90 0 0 45
10 100 0 0 60
10 90 0 0 60
16 90 1 0 45
17 130 0 0 60

inguinal lymphadenectomy; OT ¼ operating time.



Table 3
Perioperative outcomes.

Variable OIL
N (%)

VEIL
N (%)

p value

Operation time (min) (range) 45 (20e60) 110 (90e180) 0.001
Median number of lymph

nodes (range)
10 (5e17) 10 (5e19) 0.861

Removal drainage (days)
(range)

13 (8e18) 10 (5e13) 0.114

Complications 3 (20.0) 2 (13.3) 0.513
Reoperations 1 (6.7) 0 0.277
Lymphedemaa

1 0 2 (13.3) 0.024
2 0 4 (26.7)
3 12 (80.0) 9 (60.0)
4 3 (20.0) 0

Lymphedema (median) (range)b 344 (248e356) 309 (239e356) 0.125

Bold characters are statistical significant (p < 0.05).
a According to Campisi's Lymphedema clinical stage.
b According to Yamamoto's classification.

Fig. 2. Lower extremity lymphedema Index graph according to Yamamoto and Campisi
classification. On the right side of the table Campisi stage is indicated.
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on the safety and feasibility of this technique in a consecutive series
of vulvar cancer.

Considering the number of retrieved nodes as a measure of how
carefully the surgery has been performed, the recorded number of
retrieved nodes after VEIL in our series is like the number of nodes
after open traditional procedures. Moreover, since the VEIL is able
to identify the same landmarks of the open surgery and to perform
a dissection following the same template of the radical surgery, the
quality of lymphadenectomy may be guaranteed [31]. Moreover,
through themagnification of the image, the VEIL technique appears
more easy to preserve the internal saphenous vein and its tribu-
taries. However, if the VEIL seems feasible in patient with bulky
nodes, it can be unsafe with nodes fixed to overlying skin or adja-
cent structures, maybe.

However, the favorable toxicity profile in terms of length of
hospitalization and short-term complications should not be
underestimated. In particular two major results of the VEIL tech-
nique have to be highlighted: first, the absence of skin complica-
tions in the VEIL leg, maybe due to the fact that the incisions are
made out of the dissection area. Second, we noted a less early LEL.
This could be explained, but not still validated, by the fact that the
VEIL technique, preserves not only the internal saphenous vein, but
also its tributaries. Indeed it cannot be neglected that the magni-
fication of the anatomical structures leads to an easy identification
and preservation of the vessels and the endoscopic approach,
which initially identifies the vein safena distal to the fossa ovalis,
results the best way to preserve the safena's collaterals. This hy-
pothesis is in line with the physiological concept that the integrity
of the microcirculatory system and a well-perfused tissue products
a best retrieval of the fluids in the extravascular system [32].

Then, the longer operative time in the VEIL side with respect to
conventional technique is consistent with an initial endoscopic
experience potentially improving with time (Fig. 1).

The weaknesses of our paper could lie in the small sample size
and in a shorter follow-up to evaluate the oncological outcome, but
well-matching with a pilot study of feasibility. However, since
safety and oncologic adequacy must necessarily remain top prior-
ities during surgical management of gynecologic cancers, further
larger studies are needed to confirm and assess whether or not the
preliminary technical difficulty of VEIL could justifies its routinely
use vulvar oncology practice.
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